Lectins are a group of sugar-binding proteins which recognize specific carbohydrate structures and agglutinate a variety of animal cells by binding to cell-surface glycoproteins and glycolipids. These properties make lectins useful biochemical reagents in many research areas such as separation and characterization of glycoproteins, and histochemistry of cells and tissues. In addition, the occurrence of lectins in different sub-species, species, or genera of the same family make them suitable markers for taxonomic and phylogenetic studies, as well as for evolutionary correlations. 1) We have isolated multiple galactose-binding lectins from the coelomic fluid of the acorn barnacle Megabalanus rosa collected from Okirai Bay, Iwate.2) They are composed of three different molecular species with respect to molecular weight, designated oBRA-1 (Mr 330 kDa), oBRA-2 (Mr 140 kDa), and oBRA-3 (Mr 64 kDa). The lectins agglutinate rabbit and human erythrocytes and also several murine tumor cells, and induce binding of tumor cells to macrophages. oBRAs may be good models for the study of the biochemical and physiological functions of animal lectins, since their biochemical properies including the amino acid sequences have been well known.3-5) Furthermore, the contents of multiple lectins in the coelomic fluid are high (approx. 20-30% of total proteins). Although M. rosa is one of the major fouling organisms and is distributed widely along the Japanese coast, from southern Sakhalin southward to the Yaeyama 
Results and Discussion
We have isolated and characterized multiple galactose binding lectins from the coelomic fluid of the acorn barnacle, M. rosa which were collected from Okirai Bay.2) They are composed of three different molecular species with respect to molecular weight, designated as oBRA-1 (Mr 330 kDa), oBRA-2 (Mr 140 kDa), and oBRA-3 (Mr 64 kDa). The coexistence of oBRAs in an individual was confirmed by SDS-gel electrophoresis followed by immunoblotting of its coelomic fluid, as well as by immunohistochemical study.8) oBRA-3 is composed of four identical subunits (Mr 16 kDa) of 138 amino acids.3) Both oBRA-1 and oBRA-2 are composed of identical subunits (Mr 22 kDa) which are a glycoprotein of 173 amino acids.4,5) oBRA-2 and oBRA-3 show 25% identity in the amino acid sequence. In this study, specimens of M. rosa were collected monthly from Sukumo Bay, Kochi (Fig. 1) . Galactose binding lectins were isolated from the coelomic fluid by affinity chromatography on HCl-treated Sepharose 4 B. They were separated into three fractions, designated as sBRA-1, sBRA-2, and sBRA-3, on a TSK G-3000 SW column as observed with M. rosa collected from Okirai Bay (Fig. 2) . The seasonal dynamics of multiple lectin compositions were analyzed by high-speed gel filtration chromatography under the same conditions described for Okiral samples.8) The data obtained from the samples collected over the period from May 1987 to April 1988 are summarized in Fig. 3 . The total amounts of multiple lectins varied from 3 to 12mg/100ml.
A maximum level was observed in March 1988, though sBRA-3 was not detected. In early summer, the sBRA-3 level increased and the sBRA-2 level decreased, and they reached the same level in July. were smaller than those from Okirai samples (14-52mg/ml). We have no explanation for this observation. The amino acid compositions of sBRA-2 and sBRA-3 were compared with those of oBRA-2 and oBRA-3 ( Table 2 ). Although sBRA-2 and sBRA-3 showed similar amino acid compositions to each corresponding oBRA, some significant differences were observed with the values of a few amino acids, such as Ala, Val, Arg, and His for BRA-2, and Asp, Ser, and Trp for BRA-3. oBRA-2 is a glycoprotein which contains 0.6% mannose, 0.2% fucose, and 2.3% N-acetylglucosamine by weight. sBRA-2 showed the same sugar compositions.
The amino acid sequences of sBRAs were compared with those of oBRAs by peptide mapping using HPLC. BRAs were reduced and alkylated with monoiodoacetamide, digested with trypsin, and analyzed using reversed-phase HPLC. SCarboxamidomethylated (CAM-) sBRA-3 and CAM-oBRA-3 showed similar peptide maps, though not the same, indicating that there is a significant sequence homology between sBRA-3 and oBRA-3 (Fig. 4) . On the other hand, CAMsBRA-2 and CAM-oBRA-2 gave quite different elution profiles, indicating that they have distinct amino acid sequences (Fig. 5 ).
CAM-sBRAs were then applied to a gasphase sequencer (Shimadzu PSQ-1) to analyze amino-terminal amino acid sequence. The first 30 amino-terminal amino acid residues of sBRA-2 were identified and compared with the sequence of oBRA-2 (Fig. 6 ). Amino acid residue alterations between sBRA-2 and oBRA-2 were found in positions 5, 7, 15, 18, and 24. Thus far we have analyzed about 60% of the amino acid sequence of sBRA-2, showing 25% sequence discrepancy between sBRA-2 and oBRA-2 (data not shown).
No sequence heterogeneity among sBRA-2 or oBRA-2 samples, which were isolated from M.
rosa collected in different seasons, has been detected. The amino acid sequence of a putative carbohydrate binding site corresponding to positions 106-112 was common between them. With sBRA-3, no replacement was detected in the amino acid sequence up to 30th residues from the amino-terminus. As a result, M. rosa collected from two localities have the distinct genes coding BRA-2, thus, there is intraspecies genetic variation within the species distributed along the Japanese coast. The various agglutinating activities among the lectins from the two localities are probably attributed to the genetically separate races. Racial differences in a barnacle species is substantiated in Semtibalanus balanoides by the heterogeneity of several esterase activities.9) The species has wide range of distribution, and is very different from M. rosa with respect to its rather local distribution. Therefore BRA-2 could be a suitable clue for the separation of races it the present variation were due to different races, even in local species.
M. volcano is phylogenetically related to M. rosa and their distribution overlaps in Kochi. Yamaguchi6) distinguished between M. rosa and M. volcano as different species by morphological characters, isozymes, and several factors of field evidence such as differentiation of breeding seasons. Nevertheless, a lectin, MVA-1, isolated from M. volcano is similar in subunit structure to BRA-2; that is, MVA-1 is composed of a subunit with a molecular weight of 23,000, which is crosslinked by disulfide bonds to form dimers.7) A peptide map of MVA-1 was compared with those of M. rosa (Fig. 5) . No similarity among the peptide maps reconfirmed the taxonomic iden-tification of Megabalanids made by Yamaguchi.6) 
